Finite element analysis of 3D reinforced concrete frame using ANSYS by Muhammad Adib, Embong
1 
 
 
 
 
CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Background of Study  
 
Reinforced concrete structure is a common element used in construction. 
Concrete can be called as artificial stone which is produced by mixing sand, aggregates, 
cement and water. Fresh concrete can be customized into any shape. This is one of the 
advantages of concrete compare to the other material. The use of concrete became 
popular in 19
th
 century after Portland cement is introduced. However, concrete is weak 
against tension as it has limited tension resistance. To solve the problem, steel bars are 
placed in the concrete to form composite material. This composite material is called 
reinforced concrete. Reinforced concrete has been used in many engineering application 
such as buildings, bridges, dams and others. 
Reinforced concrete is used by most of the country in the world because of the 
wide availability of steel bars and concrete ingredients. Compare to steel, concrete 
production requires cheap manufacturing factory. However concrete construction 
requires expertise, workmanship, and certain level of technology during the construction 
work. For reinforced concrete frame, it consists of horizontal and vertical element which 
is called beam and column. These two elements are connected by fixed joints. To 
increase the strength of the frame, beam and column are usually cast together on the 
same time during construction work. There are two types of frame which is braced 
frame and unbraced frame. Braced frame usually can support higher value if lateral 
force compare to the unbraced frame. This thing happens because braced frame provide 
bracing system that prevent the structure from sway when horizontal load is applied. On 
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the other hand, bracing system is not provided in unbraced frame which not allow them 
to support high horizontal load.  
Frame analysis is performed to know the behavior of reinforced concrete 
structure when horizontal and vertical load is applied. The calculation just takes a short 
time for a simple frame analysis. But for the complex frame structure, it takes long time 
to be finished. Because of that, many structural engineers invented computer software to 
help the engineers for the calculation. There are many software created for structural 
engineer such as Esteem, STAAD.Pro, Orion, ANSYS, and others. By using computer 
software to analyze civil structure, we can reduce error on the calculation and save much 
time to finish the design.  
In this project, we use unbraced frame as our structure. We will study the 
behavior of reinforced concrete frame under different load condition. Four storey water 
tank structures are used to analyze the behavior of the frame. Finite element method 
(FEM) is used for this study to get more accurate result. ANSYS is one of the computer 
software that used finite element method for the analysis.  
 
1.2 Problem Statement 
 
Reinforce concrete frame is widely used nowadays. Most of the high rise 
building construction use reinforce concrete frame because reinforced concrete frame 
structure has many advantages compare to steel frame structure. It is very important to 
analyze the frame structure before it is constructed to avoid structure failure in the 
future. 
The most problem faced in reinforced concrete design is cracking and deflection 
of the structure. Because of that, proper design needs to be done before the construction 
work started. By using ANSYS, we can design and analyze the structure to know the 
critical part of the frame structure.  
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1.3 Objectives 
 
The main purpose of this project is to study the strength and behavior of water 
tank reinforced concrete frame by using a finite element analysis software ANSYS. 
1) To proposed a frame design for the water tank structure. 
2) To determine cracking and deflection on reinforced concrete structure. 
3) To determine shear and bending moment diagram of the concrete structure. 
 
1.4 Scope of Study 
 
 In this study, 3D model of reinforced concrete frame structure is analyzed using 
Eurocode No.2 in ANSYS. Model of the structure is designed in ANSYS and the 
structure is analyzed using finite element method. Before we can do the model in 
ANSYS, we need to learn how to use the software very well. Tutorial of the software is 
provided by the manual of CivilFEM and also we can get the tutorial from University 
Alberta that is related to study. There are three levels of tutorial provided by University 
Alberta which is basic, intermediate, and advance. 
 To achieve the objective, this 3D model will be applied with vertical and 
horizontal load. We can obtain the result on cracking and deflection of the reinforced 
concrete structure when the solution is done by the ANSYS software.  
  
 
 
 
 
 
 
 
 
 
 
